Laser beam coupling into nerve fiber myelin allows one to assess its structural membrane properties.
We show that myelin, the insulation wrap of nerve fibers, can couple laser light, thus behaving as a single-cell optical device. The effect was employed to map distinct myelin regions based on the coupling efficiency. Raman spectra acquisition allowed us to simultaneously understand the underlying microscopic differences in the membrane lipid ordering degree. The described method potentially provides new capabilities in myelin-associated disease studies and can be used as a handy tool for myelin structure investigation in combination with other methods.